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IHHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 1Mo XWMHHM Ha YpPOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3yiabTaTaM  OCBOeHHS  ¢efepalbHOM  00pa3oBaTelIbHON
nporpaMmsl cpegHero oodmero odpasosanus (POII COO), npeacraBineHHbix B DegepanbHOM
rocyfgapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpernogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickorr deneparnmm,
peayn3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE POTPAMMBbl, U OCHOBHBIX I0JIOKEHUH «CTpaTeruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JI0OB K pa3paboTKe MpOorpaMMbl MO XHMHH, K OIpeNeiIeHHIo oOIIei
CTpaTeruu 0O0y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0OydarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IIeNiell, cojepiaHHs, pe3yabTaToB OOYy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHe, MOJy4aeMoOe€ BBITYCKHMKaMu  0011eo0pa3oBaTesbHOM
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM ASTalloM peaju3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, TPHUCYIIUX TIIEJIOCTHOH CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHUPOBO33PEHMsI M OOLIEH KyabTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMndeckoe o0pazoBaHue 00ydaroIMXcs HA YPOBHE CPETHETO
o0miero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMHUs», COJEpPKaHUEe U MOCTPOSHUE
KOTOPOI'O OIpEeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM KU3HU O0OLIECTBA, a TAKXKeE C Y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeIHEro 0O0Iero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK MIPaeT 0coOyl pojb B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepualbHOW KyiabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aMMOJAEHCTBYST ¢ JApPYrMMHM €CTECTBEHHBIMM HayKaMH, XHMHUS cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpPaHbI 3J0POBBSI.

B cootBercTBMM C OOmMMH LENsIMU M NPUHLUUIAMU CpelHero oOIero ooOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COIIMYyMA,
MIPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 0071aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocrapnsiomuMu  npeamera «XuUMHA» SBISIIOTCS 0a3oBble Kypcbl — «OpraHudeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMMHU (C BKITIOUEHHEM
3HaHUHM U3 o0lIel XMMHM) U OpraHndyeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMbl 3HAHUN



IpU M3YYCHUU TpeaMeTa O00ECIeYMBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
BELIECTB HA OCHOBE OOLIMX MMOHATH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranndeckas xumusi» U «O0Mas u HeopraHudeckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yu4eOHOro Marepuaia ¥ OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWN Ha
OTPENICTIEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpuBaIOTCSl HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HA YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AaKTHBHBIX COCAMHCHHWU. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS IEPBOHAYAIBHBIC
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Ton HOBBIM yriaom 3peHUsi B mpeaMere «XuMus» 0a30BOTO YpPOBHS paccMaTpUBaETCSA
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUs TEOPETUUYECKUN Marepuanl Hu
(hakTOJIOTHMUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHWYEeCKass XUMUs» O0yJaIOIUMCs MPETOCTABIISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJAO0JOTUYECKUX TO3UIIHH,
riy0Xe IMOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromeit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHHMM O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  CoAepKaHUs, HWMEKLUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, PAacCKpbIBAIOT €€ pojib B ITO3HABATEIBHOU U
MPAKTUYECKON JEesITeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAUUMBIX MpoOjaemMax, CBSA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOTHEHUsI 3HAaHUH, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxaepxanue
yueOHOro npeaMera « XUMUsS» JAHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaronuxcss MUPOBO33PEHUECKOI OCHOBBI JJIsi MOHUMaHUSl GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MTyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mnane pemieHus 3aqad  BOCHMTAHUS, Pa3BUTHUS M COLMATIM3ANUU  OOYYAIOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU IOJAXOJbl K ONPEAEICHUIO COJEpPXKaHUs U TOCTPOEHUSs
mpeaMeTa mperycMaTpuBaoT (HOPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pElIeHUs MPoOiIeM, MOUCKa, aHaIu3a U
0o0paboTku uHpOpMAIK, HEOOXOJUMBIX JUIsI TNPUOOPETEHHs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAOIIEH BAXKHOE MECTO B TO3HAHUU XHMUHU.

B npaktuke npenogaBaHus XMMUW Kak Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusi, TMPU  OMNPENEICHUH COJEpKaTeIbHON
XapaKTEepPUCTUKU LEJIeH H3y4eHUs MpeaMeTa HaNpaBJICHUEM MEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAMLIMOHHO Tpu3HAETcsl (OPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EeATEIbHOCTH 4YEJIOBEKa M KaK OJHOrO U3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUsS TaKOM TMOJIXO0J K
OTIPE/ICTICHUIO LIeNIEH U3YUYEeHUSI TIPEIMETA SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO AaHHOW TOYKE 3pEHUs TJIABHBIMU IIEJAMHM W3Y4YEHHUsl mpeaMera «XUMHsS» Ha
6azoBom ypoBHe (10 —-11 k1) sIBISIFOTCS:



(hopMHpOBaHHE CHUCTEMBbI XMMHUYECKHX 3HAHWN KaK BKHEUIIECH COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIFOYEBBIC MOHATHS, (DyHIaMEHTAIbHBIE
3aKOHbI M TEOPUU XUMHUH, OCBOCHHME S3bIKa HAYKH, YCBOCHHE M TMOHMMaHHUE CYIIHOCTH
JTOCTYIHBIX 0000IIEHHI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HCTOpHEH HX
Pa3BUTHUSA U CTAHOBJICHUS;

dbopMHpOBaHHE M pa3BUTHE TMPEICTABICHUA O HAYYHBIX METOJaX II03HAHUS BEIISCTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX UIsl MPUOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIIECTB U XUMHYECKUX SBJICHUN, HUMEIONIMX MECTO B TMPUPOJE, B TMPAKTHUYECKOU U
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHHUH W CIIOCOOOB NIEATEIBLHOCTH, CBA3AHHBIX C HAOJIOJEHUEM U OOBSICHEHHWEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPAaBUII 0€301TacHOTO OOpPAIIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ atum, copeprkarenbHas XapakTEpUCTHKA IIeJIed W 3a7a4 U3Y4YCeHHs TpeMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHcTeMe cpenHero ooOmero oOpazoBaHusi. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTENEHW OTAAETCS TPEANOYTCHUE TPAKTUYECKONW KOMIIOHEHTE COJEepXKaHus OOydeHwus,
OPMEHTHUPOBAHHOM Ha TOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTEeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHUH M NMPUMEHEHUS WX B PCATbHOM JKU3HH JUTSl PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cB3u ¢ oTMUM mnpu wW3ydyeHWH TmpeaMera «XUMHsS» JTOMUHHUPYIOIIEE 3HAYeHUE
MIPHOOPETAIOT TaKue 1eNIN U 3a7a4uu, KakK:

aganTamus  OOydalomMUXCs K  YCIOBHSIM  JUHAMHUYHO  Pa3BUBAOIIETOCS  MHDA,
dbopMupoOBaHUE WHTEIICKTYAIBHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPaMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre Yy OOYYAIOMIMXCA KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHH ),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE IS PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs MpooiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€3011aCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX ITPOILIECCOB
Ha OpPraHu3M 4YeJIOBeKa U MPUPOJIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaroumxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yUeOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(hopMHpOBaHKE U PA3BUTHE Yy 00YYAIOIIMXCS aCCOIMATUBHOIO U JIOTHUECKOTO MBIIIJICHHS,
HaOMIOATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOyYarommxcsi YOSKIEHHOCTH B T'YMaHUCTHUYECKOW HAaIpaBICHHOCTH
XUMHHM, €€ BaXHOH pOJMM B  pElIEHUH TIJI00AIbHBIX  MpoOJieM  PalMOHAIBLHOTO
MPUPOJIOTIONIb30BAHUS, IOMOJHEHHUSI SHEPreTUYECKUX PECYpCOB M COXPAHEHUsSl IMPUPOJIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TPUPOJE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN JUIS MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHUMHU SIBICHUSMHU.

B yuebHoM muane cpemnero oOmiero oOpasoBaHus mpeaMeT «XuMmus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee 4nCIO 4acoB, OTBEAEHHBIX JJIS M3YYCHHs] XMMHH, Ha 0a30BOM YpOBHE CpPEIHETO
obmiero oOpaszoBanus, cocraBiseT 68 yacoB: B 10 kmacce — 34 gaca (1 ywac B Hexenmwo), B 11
knacce — 34 vaca (1 gac B HeJento).

COJAEPKAHUE OBYYEHUA



10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHU4YeCKONH XUMUM

[Ipeamer opranuveckoil xumMuu: €€ BO3HMKHOBEHHE, pa3BUTHE M  3HAUYCHHE
B MOJIy4YEHUU HOBBIX BEIIECTB U MaTE€pUAJIOB. Teopusi CTPOCHHUSI OPraHUYECKUX COCTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIe MOJOXKeHUS. CTPYKTypHBIE (OPMYIIBI OPraHUYECKUX BEIIECTB.
l'omonorusi, mzomepusi. XuMUYECKasi CBSI3b B OPraHUYECKHX COCIWHEHUSX — OJIMHApPHBIC M
KpaTHBIE CBS3H.

[IpencraBnenue o kaaccupuKaIy OpraHUIeCKUX BerlecTB. HomenkaTypa oprannueckux
COCIMHEHUH (cUcTeMaThyeckas)) W TpPUBHAJIbHbIE HA3BaHUS BAXXHEUIIUX TMpeACTaBUTENCH
KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEPUMEHTAIbHBIC METObI M3YUYEHHUs BEIIECTB M UX MPEBPAIICHUN: O3HAKOMJICHHE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJEHWE W OMHCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPAICHUIO0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTHYECKMH psiA. MeTaH M 3TaH — mpocTennine
MIPEJICTAaBUTENN aJIKaHOB: (pu3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0XkIeHHUE B IPUPOJIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKAN Psii. DTUIICH W MPONUIIEH — MPOCTEHIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyramueH-1,3 m MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psa. AleTuieH —
MPOCTEHIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (prU3nuecKre U XMMHUUECKUe CBOMCTBa
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIeHHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHHe, (QU3MYECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJy4eHHE W MpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCUYHOCT  apeHOB. ['eHeTHyeckass  CBsA3b  MEXAY  YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOUYHUKH YIIIEeBOIOPOAOB. [Ipupoauslii ra3 u momyTHbIe HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroabs U MPOIyKTHI €ro nepepaboTKy.

OKCIEPUMEHTAIbHBIE METO/bl M3YUYEHUs] BEIIECTB U WX MPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB W TaJOT€HOMPOU3BOJHBIX, MPOBEICHUE MIPAKTHYECKONH pPabOThI:
MOJYy4YEHHUE ITUIIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3aaun.

Breruricnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BEMA, KOJIMYECTBA
MCXOJHOTO BEIIeCTBA WM MPOAYKTa pEaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:kamme oprannyecKue coeAnHeHUs




[IpenenvHble OAHOATOMHBIE CHHPTHI. METAaHOI W ATAHOJ: CTpPOCHHE, (PU3UYECKHE WU
XMMHMUYECKHUE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJlaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHMUE),
npuMeHeHue. BoaopoiHele CBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJIa U 3TaHoIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbIe CHUPTHL. JTWICHITUKOIb W TJIHIEPHH: CTpoeHHe, (usnyeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peakus Ha
MHOTOATOMHbIE CIUPTHI). JleficTBUe Ha opraHu3M uenoBeka. [IpumeHeHue riulepuHa U
STUJICHTJIUKOJIS.

@DeHOI: CTPOEHUE MOJIEKYNbI, (PU3MYEeCKHEe M XHMHUYECKHME CBONCTBA. TOKCHYHOCTD
¢denona. [lpumenenne penomna.

Anbnerunpl U kemowuwl. Dopmanbleruj, aleTadbAeruia: CTPOCHHE, (QU3NYECKHE U
XMUMHMUYECKHE CBOWCTBA (PEaKIUH OKHCIEHUS U BOCCTAHOBJICHHS, KAa4€CTBEHHBIE pEaKIUu),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAsI U YKCYCHasi KHCIIOTBI:
CTpoeHHue, PU3NYEeCcKre U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKannm), MoyydeHHe U mnpuMeHeHue. C(CreapuHOBas M OJEHMHOBAas KHCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MApon3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiacCU(PpUKaIUs YrJIeBOI0B (MOHO-, TU- U TIoJIMcaxapuibl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcunom Mmeau(ll), okucieHne amMMHAayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEeHWE, OpOKEHHE TIIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. pykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmronosa kak npupojHbie noaumepbl. CTpoeHre Kpaxmaia U IeJITI0N03bI.
duznyeckue U XMMHUYECKHe CBOMCTBA Kpaxmaina (TUIpoJIn3, KaueCTBEHHAs peakius ¢ HOJIOM).

OKCIIEpUMEHTANIbHBIE METOJIbl M3Y4YeHMs] BEUIECTB W MX MPEBpPAILEHUI: MpoBeIeHuE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakuuu OJHOATOMHBIX CIHUPTOB (OKUcIeHHe dSTaHoja okcujaoMm wmenu(ll)), MHOroaToMHBIX
CcnupTOB (B3amMojielicTBHe riulepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (OKuciIeHHE
aMMHauHBIM pacTBOpoM okcuaa cepeodpa(l) m rumpoxcumom wmeau(ll), B3ammoxeicTBUe
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3a1aun.

Boruricnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BEMA, KOJIMYECTBA
MCXOJHOTO BEIIeCTBa WM NPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoepIKale OPraHndecKie COSAMHECHHUS.

AMUHOKHUCIIOTHI KaK aMmbOoTepHbIe OpraHnyeckue coequHeHus. PU3nyecKue 1 XuMUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rIMIMHA). buonorumueckoe 3HauY€HHUE AMHHOKHUCIIOT.
Ilenrtuapl.

benku kak mpupoaHbIE BBICOKOMOJEKYISpHbIE coeaunHeHus. [lepBuuHas, BTOpHYHas U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB: THIPOJU3, JeHaTypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKclepUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIEeCTB M WX IPEBpAIEHUI: HaONoJeHue |
ONHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BricokomoiieKyJ/IsIpHbIe COeIMHEHHS

OCHOBHBIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJISPHBIX COEIUHEHHUH: MOHOMEp, IMOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aLMH, CPEOHSAs MOJIEKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH — MOIMMEpH3alius U MOJUKOH ICHCALIUS.




OKCIIEpUMEHTAJILHBIE METO/bl M3YUYEHMs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJICHHE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaAMETHBIC CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsA3€H IPU M3yYEeHUHM opraHumdeckoid xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmre ecTeCTBEHHO-HAy4YHBIC TIOHATHUS: SIBJICHWE, HAY4HBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJdW3, CHHTE3, KIaCCUPHUKAIMS, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: Matepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPT€TUUECKUI1 YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PM3NUYECKUE BEIWYMHBI U CIMHHULIBI
UX U3MEpPEHUs.

buonorus: kimerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpranusMe, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE OPO/IbI, OJIE3HbIE HCKOTIaeMbl€, TOIUIMBO, PECYPCHI.

TexHonorus: nuIieBble MPOAYKThI, OCHOBBI PallMOHAIBHOTO MUTAHUS, MOIOLIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHHYECKAS XUMMUSA

Teoperudyeckne 0OCHOBbI XMMHH

XuMuYeckuil 31eMeHT. AToM. Sapo artoma, HU30TONBL. DJEKTpOHHAs 000JO0YKa.
DHepreTHyeckue YpPOBHH, MOJIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemeHThl. OCOOEHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

[lepuognueckuit 3akoH u Ilepumoanueckas cucTtemMa XUMHYECKUX 3neMeHTOB [l
N. MenpgeneeBa. CBsi3b NHEpUOIUYECKOTO 3akoHa W Ilepuonnueckoil CHCTEMBbl XUMHUYECKHUX
anemeHToB Jl. . MeHneneeBa ¢ COBpEMEHHOM TEOPHUEHl CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHMsSI CBOMCTB XUMUYECKHUX IIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
[0 TpyInaM U neprojaM. 3Hau€HHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKash CBs3b. Buabl XuMHUecKod CBsI3U (KOBaJeHTHAs
HEMoJIApHas U TOJNSpHAas, MOHHAsA, MeTalUlnueckas). MexaHu3mbl 00Opa3oBaHHs KOBaJIECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHMS. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsTue o nucnepcHeIX cucremMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEIIECTBA B PaCTBOPE.



Knaccudpukanuss HeopraHmveckux coeauHeHuil. HomeHknarypa  HeOpraHu4ecKux
BelmlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIaccaM.

Xumnueckass peakuusa. Kiaccudukanus XUMHUECKMX pPEAKIMH B HEOPraHMYECKOW W
OpraHMYECKOM XUMHH. 3aKOH COXpPaHEHUs MACChl BEIIECTB, 3aKOH COXpPAHEHUs M MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTb OT pa3iW4HbIX (hakTopoB. OOpaTHMBIE pPEaKIHH.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle Hlarense.

DnekrponuTudeckas nuccorumanus. CuibHbIE W ciiadble AMeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAs, IIEI0OYHAS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCHEPUMEHTAIbHBIE METOJbI W3YYCHHS BEIIECTB M WX NPEBPAIICHUM: JEMOHCTpPAIIHS
tabmui «llepuoanueckas cuctema xumudeckux siaemeHtoB [I. WM. MenpaeneeBa», u3ydeHue
MoJenen KPUCTAJUIMYECKUX pPELIETOK, HabOoIeHNe
Y OTMCaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3oKEeHUE MEPOKCHIa BOJOpOIa B
MPUCYTCTBUU  KaTajll3aTopa, OMpENEJICHUE Cpeabl pPacTBOPOB BEHIECTB C  IOMOIIBIO
YHUBEPCAJIBHOTO MHIWKATOPA, PEaKlMd MOHHOTO 0OMEHa), MpOBEeACHNE MPAKTUYECKONH paboThI
«BnustHue pa3auvHbIX (AKTOPOB HA CKOPOCTh XMMHYECKON PEeaKITUm.

PacuérHble 3a1auu.

Pacuérel o ypaBHEHUSIM XUMHUYECKUX PEAKIUH, B TOM YHCJIE TEPMOXUMUYECKUAE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM TTOHATHS «MACCOBAs IO BEIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxenne Hemetaos B lleproauyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpOCHMsI aromMoB. (Du3nWyeckue CBOWCTBA HEMETAJLIOB.
AmtoTponsi HeMETauIoB (Ha IpUMEpPe KUCIopoa, cepbl, hochopa u yrieposaa).

XWMHUYECKHE CBOWCTBA BAKHEHUIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriaepoja U KpeMHHUsI) U UX COEUHEHHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHMIA).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Meramnel. [lonoxxenue metaisioB B Ilepuoauyeckoil cucteMe XUMUYECKUX 3eMeHTOB /l.
N. MenneneeBa. OcoOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢uznveckue cBoiicTBa MeTaioB. CIJIaBBI METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJLIOB.

XHWMHUYECKHUE CBOMCTBA BaKHEHIIMX META/UIOB (HATPHWM, KaJMid, KaJdblUi, MarHwi,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Noay4eHus MeTasuioB. [IpuMeneHne MeTamioB B ObITY U TEXHUKE.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB W MX MPEBPALICHUW: H3yYEHUE
KoJuleKinu «MeTauibl U CIJIaBbl», 00pa3lioB HEMETANIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3ala4y, HaONIOJIeHUE M  ONHCAHWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OMBITOB
(B3auMozelicTBUE TUAPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIEJNOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnble 3aaun.

Pacué€rpl Maccel BemecTBa WM 00bEMaA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win o0BEMY OJHOTO U3 Yy4YacTBYIOIIMX B PEAKIMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xumun B o0ecrieueHuH 3KOJOTUIECKON, SHEPreTHIeCKON U MUIIEeBON 0€30MmacHOCTH,
pa3BUTUU MeAUIUHbL. [loHATME O HAyuyHBIX METOJaX I[IO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBnennst 00 OOMMX HAyYHBIX TMPUHIHUINAX T[POMBIIUICHHOTO TOXYYCHHUS
Ba)KHEHUILINUX BEILIECTB.




UYenoBek B MHpE BEIIECTB M MaTEpHaJIOB: Ba)KHEWIIME CTPOUTEIbHBIE MaTEpHUAIbL,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KE€paMMKa, MaTepuabpl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIEC yI00pEHUSI.

XuMHs U 370pOBbE YEIOBEKA: MpPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
IIpaBHIIa 0€301acHOTO HCII0JIb30BAaHUS IIpernapaToB OBITOBOI XUMHH
B [IOBCEITHEBHOW KU3HMU.

MexnpeaMeTHbIC CBA3H.

Peanuzanus MEXIPEIMETHBIX CBSI3€H NMPH M3Y4eHUH OOIIEH M HEOPraHMYECKOW XMMHUU B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 MCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U MOHATUM, SBISIOUIUXCA CUCTEMHBIMU I OTJENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO011ue ecTeCTBEHHO-HAY4HbIE TIOHSTUSA: HayYyHbIH (DaKT, rUNOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHUHTE3, KIacCU(pHUKaIus, MNEepUOJUYHOCTb, HAONIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MepeHue, sIBICHUE.

®uznka: marepusi, SHEpPrHs, Macca, aToOM, IEKTPOH, NMPOTOH, HEUTPOH, HMOH, HM30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIEeCTBA, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocHucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHbI, 0OMEH BELIECTB B OPraHU3Me.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XuMuU4ecKasi IPOMBIIUIEHHOCTb, METAJUTYPrs, IPOU3BOJCTBO CTPOUTEIHHBIX

MaTcpuaiosB, CEIIbCKOXO03SMCTBEHHOE IIpOU3BOJACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
q)apMaHeBTI/I‘—IeCKaSI IMPOMBIIIJIICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTepuaiosB, OJICKTPOHHAasA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI [10 XUMHWKM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
MporpaMM cpejHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uis pa3pabOTKU IIIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS
MIPOrpaMM CpeJIHero oOIiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATeIbHOCTHBIN MOAXO0/I.

B cooTBeTCTBHHM C CHCTEMHO-JIEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3yNnbTaTOB OCBOCHUS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs
BBIICTICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOMIMMUCS POCCHICKONW TPa)JIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENILHOCTH U CAaMOOTIPE/IEIICHHUIO;

HAJIMYUE MOTUBALIUU K 00Yy4EHUIO;

IEJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEN U UCTOPHUECKUX TPAJAULIUN 0a30BON HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYy4arolIuXcsi PYKOBOJCTBOBATHCS B CBOEH NEATENBHOCTH
[[EHHOCTHO-CMBICIIOBEIMH ~ YCTAHOBKAMH, TPUCYIIUMHU IEJTOCTHOM CHCTEME XHMHUYECKOTO
00pa3zoBaHUs;

HaJIM4YMe TPABOCO3HAHMS DSKOJIOTHYECKON KyIbTYpPhl W CIOCOOHOCTH CTaBUThH IIENU H
CTPOUTD KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yNbTaTbl OCBOCHHUS MpeaMeTa «XUMHUsS» JOCTUTAlOTCA B EIUHCTBE
yu4eOHOM M BOCIUTATENLHOW JIEATEIHHOCTH B COOTBETCTBUHM C TYMAHHCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMU M HJ€AJIaMH  POCCHICKOTO



IrpaXX1aHCKOT'0O O6H_ICCTBa, INPUHATBIMHU B OGH.[GCTBC HOpMaMMU U IIpaBUJIaMH ITIOBCIACHUS,
CMOCOOCTBYIOIIMMHU TIPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBECHHOTO CTAHOBJICHUS
JUYHOCTH O0YJAFOIIHXCS.

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHHSI MPEAMETa «XHUMHS» OTPAKAIT CHOPMHUPOBAHHOCTH
OMbITa MO3HABATEJIBHON M MPAKTHUYCCKOW [CSITEIBHOCTH OOYyYaroIUXCsS [0 pealn3aiun
IIPUHATHIX B O6HICCTBC IICHHOCTefI, B TOM 4YHCJIC B HaCTH:

1) rpakIaHCKOro BOCIIUTAHMSA:

OCO3HaHHUs 00YYaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOTOPSIKY;

OpeACTaBJICHUA O COLUAJIIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOLIIEHUU B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH ITPHU CO3JJaHUUN y‘-I€6HBIX IMPOCKTOB,
peIICcHNN y‘IC6HBIX W NTO3HABATCJIbHBIX 3aJia4, BbIIIOJTHCHUU XUMHWYCCKHUX SKCIICPUMCHTOB;,

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI IPYTHX
P aHAJIM3€ PA3JINYHbIX BUJIOB y4eOHOM A€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS

IHEHHOCTHOI'O OTHOIICHUA K HCTOPUUYCCKOMY M HAYYHOMY HACJICIUIO 0TEeYECTBEHHOU
XUMUH;

YB@KEHHUS K TPOIIECCY TBOPYECTBA B OOJACTH TCOPHHM W MPAKTHUYECKOTO MPUMEHCHHSI
XUMHHU, OCO3HAHHUA TOro, 4TO AOCTHXKCHHUA HAYKU €CTb PE3YJIbTAaT IAJIUTCIBHBIX Ha6J'IIO)IeHI/H71,
KPOIOTIMBBIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSIHHOI'O TPyda y‘-IéHI)IX N IIPAKTHUKOB,

HHTEpeCa W I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYCHHH U MOCICAYIONIEM aHAIN3e
nH(}OpPMALIUY O NEPETOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHONW XUMMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH  OIICHMBATh  CHUTYallMH, CBSI3aHHbIE C XUMHUYCCKUMH  SIBJICHUSIMH,
U TIPUHAMATh OCO3HAHHBIC PEIICHHUS, OPUCHTHPYSICh Ha MOPAJbHO-HPABCTBEHHBIC HOPMBI U
[ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHE M MOCTYNKH CBOMX TOBApHINEH C MO3UIHIA
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHUE MOCIICACTBHUIT THX MMOCTYIIKOB;

4) hopMupOBaHNS KYJIbTYPbI 310POBbI:

MOHUMAaHUS [IEHHOCTEH 3J0pOBOTO M 0€30MacHOro obpasza JKU3HH, HEO0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3NYECKOMY U IICHXUYECKOMY 3/I0POBBIO;

COOJTIO/ICHHsI TIPaBMJI OE30MacHOTO OOpaIlIeHUs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KHM3HU ¥ B TPYJOBOM JEATCIHLHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWI HWHIMBUIYAIbHOTO ¥ KOJUICKTUBHOTO 0E30MacHOTO
MOBE/ICHUS B CUTYAIHSIX, YTPOKAIOIIUX 30POBBIO U JKU3HH JIFOJICH;

OCO3HAHUSI MOCICACTBUN M HENPHUITHS BPEAHBIX MPUBBIUCK (YIMOTPEOICHHS alIKOroJs,
HApKOTUKOB, KypEeHHSI);

5) Tpy/10BOr0 BOCIIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B  y4eOHO-HCCIEI0BATEILCKON JICSTEIBHOCTH,
0OIIIECTBEHHO TIOJIE3HO, TBOPYECKOM U APYrHX BUIAX JCITEIBHOCTH,

YCTAHOBKM HAa AaKTUBHOE Y4YaCTHE B PEIICHWH TNPAKTUYECKUX 3a7ad  COIMaTbHOM
HAIMpPaBJICHHOCTH (B paMKax CBOETrO KJ1acca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY U3YUCHHIO MPOQPECcCUil pa3IMYHOTO pojJia, B TOM YHCJIEC Ha
OCHOBE MPUMEHCHUS MPEIMETHBIX 3HAHHH 110 XMMUH;

YBaXEHUS K TPYLY, JIIOASIM TPy/Ia U pe3yabTaTaM TPYIAO0BOH JAeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBUIYAILHOW TpaeKTOpHUH 0Opa30BaHUS,
Oyayiel mpoeccuu U peann3anud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:



9KOJIOTUYECKHU 11e7IECO00Pa3HOTO OTHOMICHUS K MPUPOE, KaK HCTOUYHUKY CYIIECTBOBAHHS
JKU3HH Ha 3emiie;

MOHUMAHUS TI00ATBFHOTO XapaKTepa IKOJOTHUECKUX MPOOIJIeM, BIMSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CPEBI;

0CO3HAHMS HEOOXOJIMMOCTH HMCIIOJIB30BAaHMS JOCTIKEHUH XMUMUU JJISl PELICHUS BOIIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIUX BpPEI OKPYXKAIOLIEH IPUPOIHOM cpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONPUATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJU4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KyJIbTYpBI, OIIBITA
JEATEIIBHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHON U COLMAIBHON MPAKTUKE, CHOCOOHOCTH Y YMEHHSI aKTUBHO
MIPOTUBOCTOATH UEOJIOTUH XeMOPOoOuu;

7) HEHHOCTH HAYYHOI' O MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOW MPaKTUKU;

MOHUMaHMs creuu(UKU XUMHM KaK HayKd, OCO3HaHHs €€ poiau B (HOopMHpPOBaAHHU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHHUS, CO3/IJaHUH LIEJI0CTHOTO MpPE/ICTaBIECHUS 00 OKPYKaoIeM
MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B MO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEHW M
pelIeHny TpodieM COXpaHEHUsl MPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B 0COOOW 3HAUMMOCTH XMMMH JJISi COBPEMEHHOW NMBHIM3ALUU: B €€
I'YMaHUCTHYECKOW HAIPaBJIEHHOCTH M Ba)KHOM POJM B CO3JaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PEHIEHUH II00aTbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOI,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecrneyeHn! YCIOBHUI yCIEIHOro Tpy/Ja U SKOJIOTHYECKH KOMGPOPTHOHN KHU3HHU KaXJIOTo YJIeHa
o0111ecTBa;

€CTECTBCHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMaHHUS CYHOIHOCTH METOJOB IIO3HAHMS,
UCIOJb3yeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS AT
aHaM3a U OOBSACHEHMs SIBJICHUI OKpYXAIOLIEro MUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUI,
YMEHUs AeaaTh 000CHOBAHHbIE 3aK/IIOUEHHsI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS JaHHBIX
C LIEJIBIO NTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIBHO UCIIOJIB30BaTh XUMUUYECKHE 3HAHUS JUIsl PELIeHUs TpodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYaLMsIX;

MHTEPECca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY 00pa3oBaHMIO M €amMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM IO XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
OTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTAM Tpyda B pa3IMuyHbIX cdepax npodeccuoHaTbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3ynbTaThl OCBOCHMs Y4eOHOro mnpenmera «XHWMHUsS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaUYMMBbIe 11 ()OPMHPOBAHMS MHPOBO33PEHHUST OOYYAIOMIMXCS MEKIUCIUILTHHAPHBIC
(MeXTmpeaMeTHbIe) OOIIeHayYHbIE TOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MUPA
U CrelM UKy METOJIOB MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
DHEPrUsl, SBJCHHUE, MPOLECC, CUCTeMa, HAy4HBIH (aKT, TMPUHLMUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIe0BaHNe, HAOIIOICHHEe, H3MEPEHHE, SKCIICPUMEHT U IPYTHUE);



YHUBEPCAJIbLHBIC y4eOHbIe JIEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHHKATHUBHBIC,
perynasTuBHbIE), oOecreunBaronme (GopMupoBaHue (QYHKIHMOHATBHONH TI'PaMOTHOCTH U
COLIMAJIBHOW KOMIIETEHIIMM 00y4aroluXxcs;

CIIOCOOHOCTh ~ OOy4aroMXCsl ~ MCHOJb30BaTh  OCBOEHHBIE  MEXKAUCLMIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHHMS W YHHBEpCalbHbIe y4eOHBbIC JACHCTBHS B IO3HABATEIBHON U
COLIMAJIBHON ITPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMH Y4€OHBIMU
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA IICﬁCTBPISIMI/I.

OgBjaaaenue YuuB€EpcajJdbHbBIMHU y‘-leﬁHl)IMI/I NO03HABATEIbHBLIMHU JIEeHCTBUSMMU:

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3UpPOBATh MPOOJEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENeNIsATh 1N JCSITeNIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX JAOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACITEIHPHOCTH C MTOCTABICHHBIMH TICIISIMH;

WCIIONb30BaTh MPU OCBOCHUM 3HAHWM TMPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TIOHITHS TSI 0ObSICHEHUS OT/IETBHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TSI KJIaCCU(UKAITUU BEIIECTB U XUMUYECKUX PEaAKIIHil;

YCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YyIaEeMbIMU SIBJICHUSMU,

CTPOWUTH JIOTMYECKHE pACCYyKIeHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMaTPUBACMBIX SIBJICHUSX, (OpMyIHpoBaTh
BBIBO/IbI U 3aKJTIOUCHUS;

MIPUMEHSATHh B TIPOIIECCE MO3HAHMSI, UCIOJIB3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, PEe0OPa30BHIBATH MOJICIIHHBIC MPEACTABICHUS — XUMHUYECKUI 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMUYECKOW PEAKIMU — TPU PEIICHHH Y4eOHBIX
MO3HABATENIBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKHUX PEAKITUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUSI:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O ITO3HAHMS BEIICCTB U XUMHYECKUX PEAKIIHA;

dbopmyaupoBaTh ILETW W 3a7a4d  WCCJICJAOBAHMSI, HCIOJIb30BAaTh IIOCTABJIICHHBIC W
CaMOCTOSITEIPHO COPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BIIQZIETh HABBIKAMH CAMOCTOATEIbHOTO TUIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKHX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAaTh 3a XOJOM IMpoIlecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpOBaThH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MPUOOpPETaTh OMBIT YUYEHUYECKOW HCCIeI0BATENbCKOW U TMPOEKTHOW JAESITeNhbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 33J1a4, TPUMEHEHUIO Pa3JINYHBIX METOI0B MMO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIUK (HAyYHO-TIOMYJIsIpHAS
TuTepaTypa XMUMHYECKOTO COJepXKaHWUs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TMpEACTAaBICHUS, KPUTHUUYECKH
OIIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IMYHBIE METOABl IMPH TIOUCKE M OTOOpe
nHpopManuu, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;

MpUOOpETaTh OMBIT UCHOIB30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX MOUCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezcTaBieHus MH(GOpMAIUK (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIOJb30BAaTh HAYYHBIM S3bIK B KAueCTBE CpEACTBA NpU padoTe € XUMHUYECKOM
uHpoOpMaNMell: NPUMEHATh MEXKIpeAMETHbIE ((U3UUYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYJIbI, a00peBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgBjaaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA e CTBUSAMM

3aJaBaTh  BOMPOCHI MO  CYIIECTBY OOCYXJaeMoil TeMbl B  XOA€ JAMaiora
W/WIM TUCKYCCHUW, BBICKA3bIBATh WJIEH, (OPMYIUPOBATH CBOHM MPEIUIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUS TIPEJIOKCHHOH 3a/1a4;

BBICTYIIaTh C MPE3EHTAIMCH PE3yIbTaTOB TO3HABATEIHLHOUN JEATCILHOCTH, TOTYYCHHBIX
CaMOCTOSITIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBITIOJHEHUM XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThl 1O HCCICIOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
pean3armm y4eOHOTO MPOeKTa " (bopMyIHpOBaTH BBIBO,IBI
10 pe3yiapTaTaM MPOBEACHHBIX HWCCICIOBAHUK ITyTéM COTJIACOBAHWS TO3UIMH B  XOJIe
00CcyX1IeHHsI 1 0OMEHAa MHEHHSIMHU.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMH JAeHCTBUAMM:

CaMOCTOSITEIIEHO TUIAHUPOBATh W OCYHIECTBIISITH CBOIO TO3HABATEIBHYIO JEATEIHHOCTD,
ompenenss €€ IeMu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEe0OXOJWMOCTH KOPPEKTHPOBATH
Mpe/UIaraeMblii aJITOPUTM JICHCTBHI NIPU BBHITIOJHEHUU YYEOHBIX M MCCIIEIOBATEIBCKUX 3ajad,
BBIOMpaTh Hanbosee HPEeKTUBHBINA CIIOCOO MX PEUIeHUs ¢ YIETOM MOTYYSHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESITEIHbHOCTH Ha OCHOBE CaMOaHalIHM3a W
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIe pe3ynbTaThl 0CBOEHUS Kypca «OpraHuyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUNA O XUMUYECKOM COCTABIISIIONICH €CTeCTBEHHO-HAYUHON
KapTUHBI MHUPA, PO XUMHUU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHATBPHOM TPAMOTHOCTH, HEOOXOTUMOW [Uis pelIeHus
MPAKTUYECKUX 3a/7ad M HSKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPEE;

BJIaJICHUE CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolne
MOHATHS (XUMUYECKUH DJIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaIEHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiéHHasi), MOJlb, MOJIIpHAsE Macca, MOJSPHBIH 00BEM, YIIEpOIHBIH  CKEJET,



(GyHKIIMOHATBHAS TPYIA, PagUKal, W30MEpHs, W30MEpbl, TOMOJOTHUYECKUN pPsil, TOMOJIOTH,
YIIE€BOJIOPOIbI, KUCIOPOA U a30TCOJEpKAIINe COCAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSMHEHUS); TEOPUH U 3aKOHBI (TEOpHUS CTPOCHUSI OPraHUYECKUX
BemectB  A. M. ByrnepoBa, 3akOH COXpaHEHMs MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS, JIeXkKAIIHMe B OCHOBE MOHUMAaHUS
MIPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MACHOM HCIIOJIb30BAHNU BAKHEHUIITNX OPTAaHUUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTCPHBIC MPU3HAKH TIOHATUH, YCTAHABJIUBATH
WX B3aHMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONTUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHMS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) POPMYJT OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIUW, U3rOTaBJIMBATh MOJIEIIM MOJIEKY] OPraHUYECKUX BEIIECTB
JUTSI WILTIOCTPAIIMN UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIWBATH MPUHAIUICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO WX COCTaBy M CTPOCHHUIO K ONpPENEIEHHOMY KJIAcCy/Tpynme COeauHEHUN
(yrneBoAoposibl, KHCJIOPOJ H  a30TCOJACpIKAIIHe COCAMHEHHS, BBICOKOMOJICKYJISPHBIC
COeIMHEHMs), JaBaTh UM Ha3BaHusa o cuctemarnyeckoil HomeHkiarype (IUPAC), a takxe
MPUBOJUTH TPUBHAIBHBIC HA3BaHHS OTJCIHHBIX OPraHMYECKUX BEHIECTB (ITHJICH, MPOIUJIEH,
aleTUJICH, STUJICHTJIUKOJb, TIUIEpHH, (EeHod, (OopMaNbAeTH, aleTalbJIeTHa, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTeapuHOBAs KHUCIIOTa, TJIIOKO3a, (QPYyKTO3a,
KpaxMmal, IeJUT0JI03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHMSI ONPENENATh BUIbl XUMHUYECKOW CBS3M B OPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJ0KEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa ais 0ObSICHEHHS] 3aBUCHUMOCTH CBOWCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XMMHYECKHE CBOMCTBA TUIMUYHBIX IPEICTaBUTENICH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, ATWICH, MNPONHWICH, aleTwieH, OyramueH-1,3, merunOyraaumen-1,3, OeHso,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TJIMUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0jI03a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
FeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIHMX XMMHUYECKUX peakluil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOUYHUKU YTIEBOJAOPOTHOTO CHIPbS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX TEPepabOTKH W IMPAKTHUYECKOE MPUMEHEHHE
MIPOJIYKTOB MEepepadoTKH;

cOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYHCICHHUS [0 XUMHYECKUM YPaBHEHUSM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Mmacce, 00BEMmY, KOJIMYECTBY OJIHOTO u3 UCXOHBIX BEIIECTB
WJIM MIPOJIYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHI BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, UCIOJIb3yEeMbIX B XWMHHM TIPH HU3YYEHUHM BEUIECTB M XHWMHMUYECKUX SIBJICHUH
(mabOnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJIEIUPOBAHKUE), UCHOIB30BaTh CUCTEMHBIE
XUMHWYECKUE 3HAHUS JUIS IPUHSATHS PEIIeHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BELIECTBAMU U UX IPUMEHEHUEM;

cOpPMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBWiia MOJb30BAHUS XUMUYECKOW TOCYION U
nabopaTopHBIM 000PyIOBaHUEM, a TAKXKe TpaBuiia OOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIOJHEHUIO Ta00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMIOJHATE XUMHUYECKHH JKCIEPUMEHT
(mpeBpallleHHs] OPraHUYECKUX BEILIECTB MPU HAarpeBaHUM, MOJIYYEHHE ITHIIEHA U U3yYEHUE €ro



CBOﬁCTB, KaUCCTBCHHBIC pPCAaKIUMKU OPraHuvCCKHUX BCUICCTB, JACHATYypalusa 0eJIKOB npu
HarpCBaHnu, BCTHLIC PCAKIINN 6eJIKOB) B COOTBCTCTBUU C IIpaBUJIaMH TCXHUKU 0e301acHOCTH
npu oOpalleHuy C BEIIECTBAMH M JIa00OPaTOPHBIM 000PYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XMMUYECKOTO OKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIUi U
(hopMyITHUPOBATh BHIBOIBI HA OCHOBE ITUX PE3yIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATh XUMHUYECKYI0 HH(MOpPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi MHpopManuu, UHTEpHET U Ipyrux);

cOpPMUPOBAHHOCTh yMEHHMH COOMIONATh TpaBUIA 3KOJIOTUYECKH IEJIECO00Pa3HOro
IIOBCJCHUSA B 6I)ITy n pr,[lOBOfI ACATCIIbBHOCTH B MECIAX COXpPaHCHHA CBOCroO 310pPOBbA U
OKpY’Karolllell MPUPOJIHON cpenibl, 0CO3HAaBaTh OMACHOCTh BO3JECHCTBUS HA YKUBbIE OPraHU3MBI
ONpENENEHHBIX OPraHUYECKUX BEIIECTB, MOHMMas cMmbica mnokasarens [IJIK, moscHaTe Ha
IpUMepax CrocoObl YMEHBIIEHHUS] U PEIOTBPAIICHNUS UX BPEIHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JIIsL 06yqa101111/1xcs{ C OrpaHM4YC€HHBIMHU BO3MOXHOCTAMU 3J10POBbSA: YMCHUC IPHUMCHITH
3HaHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUS BCIIECTB U XUMHWYCCKHUX ﬂBﬂeHHﬁ;

JUISL CJIETIBIX M CIA00BUAALIIMX O0YYAIOLINXCS: YMEHHUE HCII0JIb30BaTh PENIbe()HO-TOUEHHYIO
cucreMmy o0o3HaueHuii JI. bpaiins 11t 3anucu XuMudeckux GopMyiL.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOE€HHUA Kypca «OOmiass U HeopraHuyeckas XUMUs»
OTpaXaroT:

chOpMUPOBAHHOCTh TPEJACTABJICHUI: O XUMHUYECKOW COCTaBJISIIOIIEH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHpaA, POJM XHMHUU B TO3HAHUU SIBJICHUW NPUPOJBI, B (POPMUPOBAHHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM cpejie;

BIIQJICHUE CHCTEMON XHMHUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOJAraromne
MOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeTaJUIn4yeckas, BOJOpOJHAs),
KpUCTAJJIMYECKass  peméTka, TUIBl XUMHYECKUX  PEaKIui, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON  peakiHH, XHUMHYEeCKOe paBHOBECHE); TEOPHM W  3aKOHbI  (Teopus
AIIEKTPOJIUTUYECKON  Aucconmanuy, nepuoanyeckuii 3akoH J[. UW. MenneneeBa, 3akoH
COXPAaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHHUS M TPEBPAIICHUS DHEPTUU MPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeKalie B OCHOBE IMMOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUM,
(akToNOrMuecKrue CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYyYCHUH M OE30MacCHOM HCIOIb30BaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM IESTEIHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTepHbIE MPU3HAKH MOHSATUH, YCTAaHABINUBAThH
MX B3aMMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHUCAHMM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTAaBJICHHS
dbopMyn BeIIECTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbpHble Ha3BAaHUS OTMEIbHBIX HEOPTaHWYECKHX BEIIeCTB (yrapHbIi ras,
VIIEKUCIbIA Ta3, aMMUaK, raméHasi U3BECTh, HETall€éHas W3BECTh, MUThEBAsl COJa, NMUPUT U
Jpyrue);

c(hOpPMUPOBAHHOCTh YMEHUH OTIPEIENATh BAIEGHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSX Pa3IMYHOTO COCTABAa, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAS,
MeTaJTn4yecKasi, BOJOPOIHAs) B COCAUHEHUSIX, TUI KPUCTAILUTUNYECKONW PEMIETKH KOHKPETHOTO



BEILECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHUI;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAUICKHOCTh HEOPTaHMUYECKHX BEIIECTB
10 MX COCTaBY K ONpEAeNEHHOMY KJIAacCy/TpyIe COSTUHEHUH (MPOCThIE BEIIECTBA — METAIUIBI U
HEMEeTaJIbl, OKCH/Ibl, OCHOBAHUS, KHCIOTHI, aM(pOTEPHBIE TUAPOKCHIBI, COJIN);

c(OPMHUPOBAHHOCTh YMEHUH  PAaCKpPBIBaTH CMBICT TEepHOJMUYecKoro 3akona [l
W. MenzneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

COPMHUPOBAHHOCTh ~YMEHHH  XapaKTEPHU30BaTh  3JCKTPOHHOE CTPOCHHE  aTOMOB
XUMHMUYECKUX 31eMeHTOB 1—4 nepuono [leproauueckoil cUCTEMbl XMMHUYECKUX 31€MEHTOB /Jl.
W. MenneneeBa, UCIOIb3Yys HOHATHA «S-, P-, O-3JEKTPOHHBIC OPOHMTAINY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH M0 TepuojaM W rpynmnaMm l[leproamyeckoil cUCTeMbl XMMHYECKHUX 3JIEMEHTOB [l
. Menneneena;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMMCHIBATH) O0IINE XUMUUYECKUE CBOICTBA
HEOPraHMYECKHUX BEILECTB Pa3JIMYHBIX KIIACCOB, MOJATBEPKJATh CYILIECTBOBAHHWE N'€HETHYECKOMN
CBSA3M MEXJy HEOPraHMYeCKMMHU BEIeCTBAMU C IIOMOIIbI0O YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XMMUYECKHE PEAKIMU IO Pa3IHMuHbIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENeHel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTHIO KaTalu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHI COCTaBJISTh YPaBHEHUS PEAKIMI pa3IU4HbIX THIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIONIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKMX BEIIECTB, pPACHO3HABATH OMBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIAaHMUYECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHUCIHTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATUX peaKIvii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakluu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEHICHHS XWMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3aeicTBus (npuniui Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTeprU30BaTh XUMHUUYECKHE MTPOLIECCHI, JISKAITUE B OCHOBE
MIPOMBIIIJICHHOTO TOJIY4YE€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpPMHUPOBAHHOCTh
npejcTaBiIeHU 00 OOIMMX HAyYHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHUI TPOBOJUTH BBIYHUCICHHS C HCIOJB30BAHUEM TOHSITHS
«MaccoBasi 0Nl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHUYECKUX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIIOBOro 3ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBWIIa MOJIb30BAaHHUS XMMUYECKOH Mocynoi u
1a0opaTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MpaBHUiIa OOpAIIEHHUs C BEIIECTBAMHU B COOTBETCTBUHM C
WHCTPYKIIUSMU IO BBIOJIHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHMM IJIAHUPOBATh M BBINOJHATh XUMHUYECKUH HSKCHEPUMEHT
(paznoxeHue TNeEpoOKCHJIAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aTropa, ONpEeAETCHHUE Cpebl
pPacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCAILHOTO UHIMKATOPA, BIMSIHUE Pa3IMYHbIX (HaKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pEaKlWu, peaklM¥ HMOHHOrOo oOMeHa, KayeCTBEHHbIE pPEaKIUU Ha
cynb(dar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEPUMEHTATbHbBIX
3agay 1o Temam «Mertamely u  «Hemeramnb») B COOTBETCTBHM C TpaBUJIaMU TEXHUKU
0€30IaCHOCTH NPH 0OpallleHNH C BELIECTBAMU U JJAOOPAaTOPHBIM 000PYA0BaHUEM, ITPEACTABIAT



pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIN3WPOBATh XUMHUYECKYI0 HH(POPMAIHUIO,
MOJy4aeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpEICTBA MacCOBOM KOMMYyHHKanuu, WHTEepHeT u
JPYTuX);

C(POPMHUPOBAHHOCTb yMEHHMHM CcOOMIONaTh IpaBUA OSKOJIOTMYECKH LEJIeCO00pa3HOro
IIOBCJCHUSA B 6I)ITy n TPYI[OBOI\/'I ACATCIIBHOCTH B HECJIAX COXpPAaHCHHUA CBOCTO 3J0POBbA U
OKpY’Karolllell MPUPOJIHON cpenibl, 0CO3HAaBaTh OMACHOCTh BO3JECHCTBUS HA YKUBbIE OPraHU3MBI
OmnpeIeIEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicuaTe Ha mpuMepax crocoObl
YMEHBUIEHUS U IIPEAOTBPALICHUS X BPEIHOTO BO3IECHCTBHS HAa OPraHU3M Y€JIOBEKa;

JIIs 06yan01u1/Ixcs1 C OrpaHU4YC€HHBIMHU BO3MOXHOCTSAMHU 3J0POBbSA: YMCHUC IPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUS BCIIECTB U XUMHWYCCKHUX HBHGHHP'I;

JUIS CIIETBIX U CIa00BUAALIMX 00y4YarolUXCs: YMEHUE UCIOJIb30BaTh PENbe(hHO -TOUEUHYIO
cucreMmy o0o3HaueHuii JI. bpaiins 1uist 3anucu XMMUYeCKUX GopMyi.

TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HaumeHOoBaHUe pa3/esoB U KosimyectBO yacos ‘ JJIeKTPOHHBbIE
n/m TEM IIPOrpaMMel Bcero|[KouTposbHble|Ipaktuueckue|  (Mposbie)
paBoTHI paBoTHI o6pasoBaTesIbHbIE
pecypchl
’Pas,aeﬂ 1. TeopeTnyeckue OCHOBbI OpraHM4eCKOl XMMUH
1.1 ||lIpegmeT opraHu4ecKoun 3 BBEJIUTE BBE/JIUTE [[1]
xuMuu. Teopust cTpoeHUs 3Ha4YeHHe 3Ha4YeHUe

OpraHuYecKUX CoeJUHEHU !
A. M. ByTsiepoBa

‘,[[06aBI/ITb CTPOKY

II/IToro 10 pasjeny || 3 ||
|Pa3/1e11 2. YrieBoaopoanl
2.1 |[[IpepenbHbIE yTJ1€BOAOPOABI|| 2 BBE/JIUTE BBEJIUTE [[1]
— aJIKaHbl 3Ha4YeHUue 3Ha4YeHue
2.2 |HenpenenbHble 6 BBE/IUTE 1 [[1]
yI1€BOJ0PO/ibl: aJIKEHBDI, 3Ha4YeHUe
aJIKaJieHbl, aJIKUHbI
2.3 |[ApomaTuyeckue 2 BBEJIUTE BBE/IUTE [[1]
yI1€BOJ0PO/bI 3Ha4YeHUe 3Ha4YeHUue
2.4 |[IpupoHble UCTOYHUKU 3 1 BBE/IUTE [[1]
yI/1eBOJ0pPO0B U UX 3Ha4YeHUue
nepepaboTka
‘,ﬂ06aBI/ITb CTPOKY ‘
‘HTOI‘O 10 paszeny || 13 || ‘
‘Paaaen 3. Kucsopoacoaepxkauue opraHu4yecKue coe JUHeHUs ‘
3.1 ([CnupTbl. PeHoN 3 BBEJIUTE BBE/IUTE [[1]
3Ha4YeHue 3Ha4YeHue
3.2 ||Anbaeruanl. Kap6oHoBbIE 7 BBEJIUTE 1 [[1]
KUCJI0ThL. C/103KHbIEe 3QUPBI 3Ha4YeHue

‘3.3 HYI‘J'IeBOAbI || 3 ” 1 “ BBeJMTE H[[]]




Ne¢ || HaumeHoBaHUe pa3/iesioB U ’ KoJinyecTBo yacoB ‘ JJIEKTPOHHBIE

n/m TEM MpOrpaMMbl Bcero|[KouTtposbHbre|lIpaktuueckue|  (Mposbie)
paboThl paboTpl  |00pasoBaresbHbIe

pecypchl

| L | savenne | |
‘ﬂ06aBI/ITb CTPOKY ‘
‘I/ITOI‘O 110 paszeny H 13 || ‘
|

‘Pas,aeﬂ 4. AsoTcoaepxKalye opraHm4ecKue coeJuHeHusA

4.1 |[AMUHBL. AMUHOKHUCJIOTHI. 3 BBEJUTE BBEMTE [[1]

Benku 3HayeHue 3HayeHue
‘ﬂoﬁaBI/ITb CTPOKY ‘
‘I/ITOI‘O 1o pasjeny H 3 || ‘
‘Pas,aen 5. BbICOKOMOJIEKyJ/IApHbIe COeJUHEHUS ‘
5.1 ||[LnacTmaccel. Kayuyku. 2 BBEJIUTE BBEJIUTE [[1]

BoJsiokHa 3HayeHue 3Ha4YeHHue
‘ﬂ06aBI/ITb CTPOKY ‘
‘I/ITOI‘O 0 pasjeny H 2 ” ‘
‘AOGaBI/ITb MOAYJb ‘
‘,[[06aBI/ITb paszesn ‘
OBILIEE KOJIMYECTBO YACOB 34 2 2
[10 [TPOT'PAMME
11 KJIACC
Ne HavmeHoBaHue pa3/iesioB U TeM | KosnyectBo yacoB ‘ JJIeKTPOHHBIE
n/n MporpaMMbl Bcero||KonTposibHbie||[IpakTHyeckne (undposbie)

pa60TbI pa60TbI O6pa30BaTEIIbeIe
pecypcel

‘Pas,qen 1. TeopeTHuyeckne OCHOBbI XUMHH ‘
1.1 |[CTpoenue aTomoB. [lepuoandeckuit | 3 BBE/IUTE BBeauTe  |[[]]

3akoH U [lepyuoauyeckas cucreMa SHaueHune 3HaveHune

XUMHYeCcKUx 3seMeHToB /. U.

MeHpesieeBa
1.2 |CTpoeHue BeliecTBa. 4 BBeJUTe BBeguTe  |[[]]

MHoroo6pa3sue BellecTB SHaueHune SHaveHune
‘1-3 HXI/IMI/I‘{BCKI/IE peakuuu || 6 || 1 “ 1 H[[]] ‘
‘[I06aBI/ITb CTPOKY ‘
MToro no pasgeny | 13 | | [N |
‘Paaaen 2. Heoprannvyeckasg XMMug ‘
2.1 ||MeTanibl 6 BBEJJUTE 1 [[1]

3Ha4YeHHe

2.2 |Hemeranmb: Lot 0t i |
2.3 ||CBsA3b HEOpPTaHUYECKHUX U 2 BBEAUTE BBeauTe |[[]]

OpraHUYecKHUX BelllecTB SHaueHune 3HaveHue
‘[[06aBI/ITb CTPOKY ‘
‘HTOI"O 110 pasjeny || 17 || H H[[]] ‘




Ne HavMeHoBaHUe pas/iesioB U TEM KosimyecTBo yacoB ‘ JJIeKTPOHHbIE

n/m pOTpaMMBI Bcero| KonTposbHble|[I[pakTHyecKkue (undposbie)

PaGOTHI PaGOTHI obpasoBaTeJbHbIE

pecypchbl
‘Pas,aeﬂ 3. XuMuMA U )KU3Hb ‘
3.1 |[XuMU4 U )KU3Hb 4 BBEJIUTE BBEUTE [
3HauyeHue 3HayeHHe

‘[[O6aBI/ITb CTPOKY ‘
‘I/ITOI‘O 10 pasjeny || 4 || ‘
‘ﬂ06aBHTb MOJYJb ‘
‘,[[O6aBI/ITb pazzen ‘
OBIIEE KOJIMYECTBO YACOB IIO 34 2 3

[TPOTPAMME
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